Improved islet survival and in vitro function using solubilized small intestinal submucosa.
In vitro proliferation of isolated pancreatic islets has become an area of great interest given the scarcity of clinical islet donors and the islet mass requirements for clinical islet transplantation. Small intestinal submucosa (SIS), a naturally occurring extracellular matrix, has been investigated to promote wound healing, tissue remodeling and cell growth. This study evaluated recovery and function of isolated canine pancreatic islets following in vitro tissue culture. Pancreatic islets were isolated from mongrel dogs using standard surgical procurement followed by intraductal collagenase distension, mechanical dissociation and EuroFicoll purification. Groups of purified islets were cultured in a humidified atmosphere of 95% air and 5% CO(2) for 48 hours in standard islet culture conditions of CMRL 1066 tissue culture media (Gibco) which had been supplemented with 25microM HEPES, penicillin/streptomycin and either 10% heat inactivated fetal calf serum (FCS, Gibco) or solubilized SIS solution (Cook Biotech, Inc., West Lafayette, IN). The mean recovery of islets following the culture period was determined by sizing duplicate counts of a known volume and viability was assessed by static incubation with low glucose (2.8 mM), high glucose (20 mM) and high glucose solution supplemented with 50 microm IBMX solution. Remaining islets were embedded histologically. From a consecutive series of six culture experiments, a significantly higher (p < 0.05) recovery of islets co-cultured with SIS was observed when compared to controls. Mean islet recovery was 84.5 +/- 2.9% (mean +/- SEM) from the SIS cultured group compared with 64.7 +/- 4.5% from the control group cultured in FCS (p < 0.05, n=6). Islets from the SIS treated group exhibited a significantly higher (p <, 0.05) insulin response to the high glucose stimulus than islets cultured in the standard FCS cultured solution. The calculated stimulation index was 12.3 +/- 3.4 for the SIS-treated group compared with 5.6 +/- 1.8 for the standard cultured group (p < 0.05). The overall mean numbers of islets recovered following in vitro culture was also higher in the SIS-treated group. The proportion of islets with a mean diameter >150 microm increased from 24% to 31% in the SIS-treated group, whereas the same proportion decreased to 18% from 22% in the control (FCS-treated) group. Histological evaluation of fixed tissue samples collected following the culture period identified insulin and glucagon-secreting cells in the SIS and FCS treated groups, however a higher frequency of insulin positive cells were detected consistently in the SIS treated group. A proliferation marker (PCNA) identified positive cells within both groups as well. This study suggests that co-culture of freshly isolated canine islets in medium supplemented with solubilized SIS can improve the post-culture recovery and in vitro islet function. Future investigations will focus on the cellular interactions of SIS, both in vitro and in vivo.